This research uses four nationally representative samples of time diary data, spanning almost 30 yr, that are fused with energy expenditure information to enumerate the median daily duration of moderate or vigorouseffort activity, quantify the prevalence of Canadians age 65 yr and older who are meeting recommended daily levels of physical activity, and explore the factors affecting rates of active living. Results indicate that 41.1% of older Canadians met recommended levels of physical activity in 1992, 40.6% in 1998, 43.5% in 2005, and 39.6% in 2010. Both rates of active living and daily duration of aerobic activity exhibit significant differences among sociodemographic groups, with age, sex, activity limitation, urban-rural, and season exhibiting the most significant influences. This study illustrates the potential for time diary data to provide detailed surveillance of physical activity patterns, active aging research, and program development, as well.
The proportion of Canadian seniors who are meeting recommended levels of physical activity is an important social policy and public health issue. Statistics Canada's (2010) population projections indicate that by the year 2021, almost two thirds of Canadians will be at least 55 years old. Recognizing the potential benefits of a physically, mentally, and socially active senior population, there is growing interest in successful aging and active aging programs as a means of improving the physical, mental, and emotional health of seniors, while at the same time mitigating bourgeoning health care costs. While McMinn (2009) reminds us that there are several pillars to active aging (social interaction, mental stimulation, creative expression, and physical activity), the benefits associated with regular engagement in moderate or vigorous-effort physical activity (MVPA) include significantly reduced risk factors associated with several diseases (e.g., Ashe, Miller, Eng, & Noreau, 2009; Warburton, Katzmarzyk, Rhodes, & Shephard, 2007) , and mental illnesses such as depression and Alzheimer's disease (e.g., Jones & O'Beney, 2004; Lautenschlager et al., 2008; Li et al., 2010; Richardson et al., 2005) . Furthermore, the economic costs associated with physical inactivity in Canada have been estimated in the magnitude of $5.3 billion a year (Katzmarzyk & Janssen, 2004) . Therefore, especially as the Canadian population continues to age and the social and economic costs continue to mount, it is increasingly important to quantify the proportion of Canadian seniors who are meeting recommended levels of physical activity and to provide surveillance of these rates of active living over time as a means of developing effective and targeted interventions aimed at increasing participation in aerobic activities.
In January 2011, the Public Health Agency of Canada announced the new recommended levels of physical activity are being published by The Canadian Society for Exercise Physiology (CSEP, 2011) . While a few studies have examined rates of active living using the old recommended levels of physical activity, most employed Physical Activity Questionnaire instruments. For example, The Canadian Fitness and Lifestyle Research Institute (1998) examined rates of active living in Canadian adults. Anderson, Snodgrass, and Elliott (2007) examined rates of active living among a sample of suburban British Columbian adults, and Ashe et al. (2009) used the Cycle 1.1 of the Canadian Community Health Survey to report leisuretime physical activity for adults age 65 years and older. Unlike these previous studies that used data collected using different versions of the Physical Activity Questionnaire survey instrument, this research employs data collected with a time diary instrument (for detailed descriptions see Converse, 1968; Harvey, 1990) . Time diary, or time use, data enumerate the start times and end times for the complete daily spectrum of all consecutive activities (along with the concurrent location and social contact information). Consequently, time diary data are less susceptible to recall bias and social desirability bias (e.g., Juster & Stafford, 1991; Marini & Shelton, 1993; Robinson & Bostrum, 1994; TudorLocke, Bittman, Merom, & Bauman, 2005) . One of the limitations of time diary data for active living research, however, is that they do not include any information about the intensity, or effort level, associated with each activity, and intensity information is required to distinguish between light, moderate, and vigorous effort activities.
To overcome this deficiency, on at least three recent occasions, the Compendium of Physical Activities (CPA) Tracking Guide (see Ainsworth et al., 1993 Ainsworth et al., , 2000 has been used to apply objectively-measured energy expenditure information to time diary data, thus enabling the categorization of activities into different effort levels. Tudor-Locke, Washington, Ainsworth, and Troiano (2009) describe the methods used and obstacles encountered in harmonizing the American Time Use Survey and the CPA coding schemes. Subsequently, Tudor-Locke, Johnson, and Katzmarzyk (2010) illustrated the 10 most frequently reported activities in sedentary, light, moderate, and vigorous intensity categories. Millward and Spinney (2011) linked the CPA coding scheme with a regional time use survey (i.e., the STAR project) that was conducted in Halifax, Nova Scotia, to examine rates of active living along the "rural-urban continuum." In addition, and of particular relevance to the current study, Spinney, Millward, and Scott (2011) describe the methods, heuristics, and challenges in fusing Statistics Canada's General Social Survey Time Use (GSS-TU) coding scheme with the CPA coding scheme, and also measured rates of active living among Canadian adults age 15 years and older. The latter two studies both stratify their results by age, which affords an initial glimpse into the rates of active living among older Canadians and both studies indicate that respondents 65 years and older exhibited among the highest rates of active living. Unfortunately, however, neither of these studies provide a detailed investigation into this diverse cohort of Canadian seniors, nor do they use appropriate levels of physical activity for those 65 years and older (i.e., they use recommended levels for 18-to 64-year-olds).
The purpose of this study is to capitalize on the recently developed methods for harmonizing the CPA and GSS-TU coding schemes to further explore the use of time diary data for public health research. Specifically, this research provides a novel time-use perspective of the proportion of older Canadians who were meeting recommended daily levels of physical activity in 1992, 1998, 2005, and 2010 , which also affords an opportunity to examine the total daily MVPA duration that is measured in minutes per day. Both rates of active living and median minutes per day of aerobic activity are stratified by sociodemographic factors, and the statistical associations are tested against rates of active living. For validation purposes, the results are discussed in light of previous studies. As a secondary purpose of this research, the results are used to evaluate the potential for time use data to contribute to active living research and active aging program development.
Methods
This study employs Statistics Canada's Cycle 7, Cycle 12, Cycle 19, and Cycle 24 GSS-TU data, which were collected in 1992, 1998, 2005, and 2010 , respectively, using computer-assisted telephone interviewing of a sample of noninstitutionalized Canadian adults who reside in the 10 provinces (Statistics Canada, 1993 , 1999 . The data were collected by Statistics Canada under the authority of the Statistics Act, Revised Statutes of Canada, 1985, Chapter S19, with consent being implicit by the respondents' answers to the questionnaire. Random-digit dialing was used to select households, then one randomly selected household member age 15 years or older was chosen to complete the survey in their choice of official languages. The distributions of subsampled respondents age 65 years of age and older are illustrated in Table 1 , showing both the number of older respondents and the percentage share by sociodemographic strata.
The percent distributions across the four survey cycles, illustrated in Table 1 , exhibit striking similarities. In terms of the overall sample size, the number of older Canadians increases considerably from Cycles 7 and 12 to Cycles 19 and 24, while even the percentage share of older Canadians steadily increases with time from a low of 15.4% in 1992 to a maximum of 23.6% in 2010. Most sociodemographic attributes remain fairly stable in their percentage share with a few notable differences. For example, the proportion of respondents 80 years of age and older exhibits a slow but steady increase over the four survey cycles. The disparity between males and females diminishes over the four survey cycles. Because no attempt was made to account for inflation, the distribution of household income exhibits an increasing proportion of older Canadians in the higher income categories in each subsequent survey cycle. The proportions of respondents limited in the amount or type of physical activity they are able to perform remains fairly stable, but there is an elevated share of these respondents in Cycle 19. There is a fairly even distribution of respondents living alone over the four survey cycles. The distribution of education levels exhibits a higher proportion of older Canadians with postsecondary credentials and a decrease in the share without a high school diploma. In Cycles 7 and 12, no distinction was made between "urban" (living in a census metropolitan area or census agglomeration) and "rural" (living in a rural or small town area) respondents residing in Newfoundland, Nova Scotia, Prince Edward Island, New Brunswick, and Manitoba. However, in Cycles 19 and 24, only Prince Edward Island lacked such a distinction, which significantly increases the percentage of urban respondents in those two datasets. The diary data are proportionally distributed over both days of the week and months of the year, so the distribution of seasons is expectedly near-proportionately distributed and stable over the two survey cycles for which the information is available.
The GSS-TU survey instrument captures the respondents' self-reported descriptions of their activities, which are coded on the fly by interviewers using specially designed computer-assisted telephone interview software. Along with the respondents' descriptions of their activities, concurrent contextual information (e.g., start time, end time, location, and social contact) is also collected for each consecutive activity episode, or event, performed over a 24-hr period. Harvey (1990, p. 312 ) describes an "event or episode" as the "basic construct" of time diary data, and defines it as "a single act engaged in by an individual at a specified place and time under certain conditions." GSS-TU data provide a complete daily record of the types and durations of a wide variety of activities spanning all four generally accepted domains of physical activity-leisure, active transportation, chores, and occupation. Although the GSS-TU data provide detailed information about the types of activities (161 in 1992, 178 in 1998, 183 in 2005, and 266 in 2010) and their durations, they provide no information about the intensity, or effort level, associated with each of them. Fortunately, the CPA lists objective measures of energy expenditure for more than 600 activity codes, using metabolic equivalent of task (MET) values. For example, one MET (i.e., the resting value) is defined as 1 kcal · kg -1 · hr-1, or the oxygen uptake equivalent to 3.5 ml · kg -1 · min -1 (Ainsworth et al., 2000) .
Data Processing
The process of harmonizing the CPA and GSS-TU coding schemes is described in detail elsewhere (Spinney, Millward, & Scott, 2011) , and SPSS syntax is available from the corresponding author. By harmonizing the GSS-TU and CPA coding schemes, objective measures of energy expenditure (i.e., MET) values were applied to the four survey cycles of GSS-TU data. For example, meal preparation (code 101) has a MET value of 2.0, golfing (code 803) has a MET value of 4.3, while stacking and cutting firewood (code 182) has a MET value of 6.0. Using the MET values, each activity was subsequently classified into very light or light (<3.5 MET), moderate (3.5-5.9 MET), or vigorous (6.0 or more MET) effort levels. The new physical activity guidelines (CSEP 2011) recommend that Canadians aged 65 years of age and older should engage in MVPA in bouts of at least 10 min for a minimum of 150 min/week, which translates into an average of 21 min per day. Following these guidelines, only MVPA episodes that lasted 10 min or longer in duration were selected and summed for a total daily duration of aerobic activities. The daily amount of time (in minutes) spent engaged in MVPA activity can be used to determine whether each respondent met the recommended 21-min threshold. It is well known that older adults encompass a particularly heterogeneous group in terms of their behavior (e.g., Alsnih & Hensher, 2003; Hildebrand, 2003; Newbold, Scott, Spinney, Kanaroglou, & Páez, 2005; Scott et al., 2009; World Health Organization, 1998) . Therefore, the proportions of older Canadians meeting this threshold, along with their daily duration of aerobic activity, were subsequently examined across sociodemographic groups. Several sociodemographic factors are contained in the GSS-TU data, which are fairly consistent across the four survey cycles. These variables include the respondent's age, sex, living arrangement (alone or with others), level of education, activity limitation, and household income. It is noteworthy that the manner in which activity limitation is defined varies over the four survey cycles and incomes were not adjusted for inflation. As previously mentioned, there are also some differences in the dichotomous urban/ rural variable over the survey cycles. Consequently, comparison of differences between survey cycles according to income, activity limitation, and urban-rural variables is hindered, but comparison within a survey cycle is not. Finally, information about the month in which the time diary data were collected was suppressed in Cycles 19 and 24, but was used to create four mutually exclusive 3-month periods, or pseudoseasons (i.e., winter = January through March, spring = April through June, summer = July through September, and autumn/fall = October through December) for Cycles 7 and 12.
Statistical Analysis
SPSS version 20 (SPSS Inc., Chicago IL) was used to generate, for each of the four survey cycles, (a) the proportion of older Canadians who met daily recommended levels of physical activity (i.e., rates of active living), and (b) the median minutes per day of aerobic activity for those respondents who participated in each aerobic activity on their diary day (i.e., participant subsample). Summary statistics were computed to illustrate the rate of active living (in percent) and daily duration of aerobic activity for the participant subsample is represented by the median, because the distributions are positively skewed. The participant subsample was chosen to eliminate the impact of nonparticipants' 0-min duration of aerobic activity (any activity with a participation rate lower than 50% would always have a median value of zero). Both rates of active living and daily duration of aerobic activity were stratified by sociodemographic attributes. Pearson's chi-square was used to quantify the statistical significance of any differences in rates of active living across sociodemographic variables with three or more unpaired groups, while McNemar's test is used for variables with two unpaired groups. The Mann-Whitney U test was used to investigate whether median daily durations of aerobic activity differ by sociodemographic variables with two unpaired groups, while the Kruskal-Wallis test was used for variables with three or more unpaired groups. Finally, statistical associations between rates of active living and sociodemographic attributes were tested using binary (or binomial) logistic regression.
Results
The following results present changing rates of active living and daily duration of aerobic activity over four GSS-TU survey cycles, which are each stratified by sociodemographic attributes. The rates of active living and daily duration of aerobic activity are based on the weighted samples to mitigate the bias resulting from differences between the samples and Census-based estimates of the Canadian population in 1992, 1998, 2005, and 2010 .
Sociodemographic Differences
The results in Table 2 illustrate the prevalence of older Canadians meeting recommended levels of physical activity (rates of active living), plus the median minutes per day for all MVPA that occurred in bouts of at least 10 min. It should be noted that median durations of aerobic activity are calculated for the participant subsample only; that is, nonparticipants' 0-min duration of aerobic activity were not included in the determination of the median values to avoid issues surrounding the deflating impact of participation rates. Both rates of active living and median durations of aerobic activity are stratified by various sociodemographic attributes in Table 2 . The two-tailed significance values reported in Table 2 exclude item nonresponse categories.
The overall rates of active living appear remarkably stable over the four survey cycles, while the median minutes per day of MVPA for participants remain steady or possibly increasing. All survey cycles illustrate a trend of decreasing rates of active living and decreasing daily duration of aerobic activity with increasing age, and the overall differences in rates and median daily durations are statistically significant, with the lone exception of minutes per day of MVPA in Cycle 12. There are marked gender contrasts, with males having much higher rates of active living than females over all survey cycles, and female participants exhibiting significantly lower median MVPA durations. The median daily duration of aerobic activity among the participant subsample is steady for males, at about 2 hr/day (except higher in 2010), and around 1 hr/day for women (except higher in 2005). There is a pronounced pattern of increasing rates of active living with increasing household incomes in Cycles 19 and 24, and the differences are significant. However, both rates of active living and daily duration of aerobic activity appear invariant of household income in the first two survey cycles. Over the four survey cycles, the nonresponse rates for household income are high (23.1% in 1992, 46.2% in 1998, 40.5% in 2005, and 29.8% in 2010) , and nonresponders appear to have lower rates of active living and low to average daily duration of aerobic activity.
A very large proportion of Canadian seniors report limitations in the activities they are able to perform (42.9% in the 1992 data, 32.1% in 1998, 24.9% in 2005, and 51.2% in 2010). These limitations clearly impact their ability to meet the amount of MVPA required for the active living threshold, and the differences are significant over all survey cycles. However, the median daily durations indicate that these limitations do not completely prevent them from engaging in MVPA; somewhat surprisingly, the differences in MVPA are only slightly higher for participants who did not report an activity limitation, and the difference between the two groups is significant only in the 2005 data. The results in Table 2 illustrate consistently significant differences in both rates of active living and median daily duration of aerobic activity between those who live alone compared with those who live with others over the four survey cycles. Level of education appears to have little impact on rates of active living or daily duration of aerobic activity, with the only significant difference in the rates of active living in Cycles 19 and 24, whereby those who graduated from college or university have significantly higher rates of active living than those with less than high school. With the exception of Cycle 19, seniors living in rural areas exhibit significantly higher rates of active living than urban seniors, while median minutes per day of aerobic activity are higher for rural respondents over all four survey cycles. Pseudoseason has a significant impact on both rates of active living and daily duration of aerobic activity. The results in Table 2 indicate that spring and summer exhibit the highest rates of active living, while winter and autumn are significantly lower. For median daily duration of aerobic activity, the warmer spring and summer pseudoseasons are witness to almost an additional hour per day of MVPA, and the nonparametric difference of medians test results indicate that at least one of the groups differed significantly from the overall median.
Statistical Associations
The statistical associations between rates of active living among older Canadians and various sociodemographic attributes are presented in Table 3 using exponentiated coefficients (ExpB) and 95% confidence intervals. The interpretation of the ExpB, or odds ratios, is the predicted change in odds (probability of occurrence) for a unit increase in each sociodemographic attributes, when the effects of other attributes are held constant. For example, if the odds ratio is less than 1.0, any increase in values, such as age or income, will correspond to a decrease in the odds of meeting the active living threshold. On the other hand, if the odds ratio is greater than 1.0, any increase in values will correspond to an increase in the odds of meeting the active living threshold. Thus, an odds ratio of 1.5 indicates a 50% increase in probability. The odds ratios and significance of the estimated coefficients are presented in Table 3 for the same sociodemographic attributes examined in Table 2 .
The ExpB values in Table 3 indicate the independent effect of each sociodemographic attribute, with the first category used as the reference category. For example, holding other attributes at a fixed value, the odds of meeting the active living threshold for respondents aged 80 years and older in the 1992 data are 49.6% lower, and that value is significant at a 95% confidence level. Significant relationships also exist for the 80 years and older age group in 2005 and again in 2010. Respondents in the 65-69 age group have significantly higher odds in both 2005 and 2010, but since they are the reference age group their odds ratios are not reported. Sex exhibits a highly significant relationship with the odds of meeting the active living threshold across all four survey cycles. The odds of meeting the active living threshold is 53.7% lower for women compared with men in 1992, 52.9% lower in 1998, 45.7% lower in 2005, and 46.9% lower in 2010, with all differences significant at the 99% confidence level. Highly significant associations also exist for household incomes in both Cycle 19 and Cycle 24, with, for example, over twice the odds of meeting the Note. MVPA = moderate to vigorous physical activity. Data are weighted, and median daily exposures to MVPA are for the participant subsample only. .081
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*Coefficient is significant at the .05 level, 2-tailed. **Coefficient is significant at the .01 level, 2-tailed.
active living threshold for those in the highest income category in Cycle 24 compared with the lowest income category. However, no significant associations between rates of active living and household income are evidenced in Cycles 7 and 12. Expectedly, having an activity limitation is significantly associated with the odds of meeting the 21-min daily threshold for MVPA required for active living. Holding other variables constant, older respondents who have an activity limitation are 33.5% less likely to meet this threshold in the 1992 data, 34.7% less likely in 1998, 32.2% less likely in 2005, and 25.9% less likely in 2010, compared with those without activity limitations. Results from the binary logistic regression indicate that living arrangement is not significantly associated with the rates of active living. Education appears to have little impact, save for those with a high-school diploma, who are 50% more likely to meet the active living threshold than those who did not complete high school, but only in the 1992 data set.
Urban and rural residents show significant differences in rates of active living in three of the four survey cycles, with the odds of reaching the 21-min threshold being consistently higher in rural areas. For example, the odds show that rural residents were 45.2% more likely to achieve the threshold than urban residents in 1992, 52.9% more likely in 1998, and 32.6% more likely in 2010.
The two survey cycles that contain information about the month in which the diary data were collected indicate that all the seasons except fall (autumn) in Cycle 7 exhibit significant associations with rates of active living. In fact, the 1992 data indicate odds of meeting the active living threshold are more than twice as high in the spring (2.38) and summer (2.68) as they are in the winter, while the 1998 data indicate the odds are around three times higher in the spring (2.81) and summer (3.23) compared with the winter months. Table 3 also shows pseudo r-square statistics (i.e., Nagelkerke R 2 ) that are produced by SPSS, and they represent the ability of the models to successfully explain variation in the rates of active living for each survey cycle. The fitted multivariate binary logistic regression models explain 14. 8% of variation in 1992, 13.0% in 1998, 8.1% in 2005, and 9.4% in 2010 . Given the particularly strong and highly significant associations between rates of active living and pseudoseasons, the precipitous declines in the amount of variation explained in 2005 and 2010 come as no surprise.
Discussion
This study used nationally representative samples of time diary data collected in 1992, 1998, 2005, and 2010 to quantify the prevalence of active living among older Canadians, measure their daily duration of aerobic activity, and explore the statistical associations between rates of active living and various sociodemographic attributes. Considering the well-documented physical, mental, and emotional health benefits from regular engagement in MVPA, our research results give cause for both encouragement and concern. About 60% of older Canadians failed to meet recently recommended daily levels of aerobic activity, and evidence from the most recent survey cycle suggests these rates of active living may be declining. Older Canadians who engaged in aerobic activities (i.e., participant subsample) did so for a median of 90 min per day in 1992, increasing to 105 min in 1998 and 2005, and further increasing to 115 min in 2010. There are significant differences in median daily durations of aerobic activity across sociodemographic groups, and the differences point toward some temporal trends. For example, there is a significant decrease in rates of active living and median minutes per day of MVPA with increasing age, which serves to highlight the need for program development and facility provision necessary to encourage and promote active living among Canadian seniors.
Results from previous research indicate high rates of "enhanced active living" (using a 4.0 MET and 60-min threshold rather than the 3.5 MET and 21-min threshold used in the current study) for respondents age 65years and older in the order of 38.1% in 1992 , 36.6% in 1998 , and 30.6% in 2005 (Spinney, Millward, & Scott, 2011 . Similar differences were reported for males and females and season, but that study failed to control for other factors and did not provide any insights into the inherently heterogeneous group of Canadians age 65 years and older. Ashe et al. (2009) examined patterns of physical activity among Canadian adults over 65 years of age, but focused exclusively on leisure-time physical activity, which excludes active transportation and many moderate-effort household chores. Their study discovered 30% of older Canadians met the recommended levels for weekly physical activity (using a threshold of 1,000 kcal), but only 23% met the recommended levels if they had a chronic disease. These results accord with the results of the current study, such that there are about 10% fewer older respondents meeting recommended levels if they had an activity limitation (Table 2) . Ashe et al. (2009) report the impact of having a disease decreases the odds of meeting recommended levels of physical activity by 7%, while the current study found that having an activity limitation decreased the odds by about 33%. These results are important, because barriers to regular, or any, engagement in MVPA also result in increased susceptibility to feelings of isolation, loneliness, and depression (de Jong Gierveld & van Tilburg, 2006; Cornwell & Waite, 2009; Larson, Zuzanek, &Mannell, 1985; Marottoli et al., 2000; van Tilburg, de Jong Gierveld, Lecchini, & Marsiglia, 1998) . In fact, Rosentraub and Gilderbloom (1989, p. 31) suggest "the environment for people with disabling conditions can be described as life in an invisible jail-a jail because it restricts the free movement of individuals, and invisible because others do not see the constraints this environment produces."
The impact of seasons on the odds of meeting recommended levels of MVPA point toward the need for alternate programming during the cold winter months. Indeed, Tucker and Gilliland (2007) provide a detailed review of research examining the impact of season on moderate effort physical activities. To mitigate the impact of weather and seasons, programs and interventions are often aimed at increasing daily amounts of aerobic activity at indoor facilities. However, these structured activities (organized at a fixed time, at a fixed out-of-home place) require high levels of transport mobility (see Merrill, Shields, White, & Druce, 2005) because well-being, independence, and mobility are inexorably linked (Schwanen & Ziegler, 2011) . Therefore, structured programs may also benefit from a community focus that promotes active modes of transportation (e.g., walking and, to a lesser extent, bicycling), which raises a whole set of new concerns relating to neighborhood walkability (see, e.g., Frank et al., 2006; Owen, Humpel, Leslie, Bauman, & Sallis, 2004; Saelens & Handy, 2008; Stevens & Brown, 2011) , especially from the perspective of the senior population (de Melo, Menec, Porter, & Ready, 2010; Gallagher et al., 2010; Li et al. 2005; Rosenberg et al., 2012) . Alternatively, community transportation programs may also help improve the accessibility of these structured programs. As a result, health promotion strategies need to explore seasonal substitutes for walking, such as skiing, skating, and snow-shoeing (Rhodes & Dean, 2009) , particularly for those seniors who are more "weather sensitive" (Dunn, Shaw, & Trousdale, 2012; von Mackensen, Hoeppe, Maarouf, Tourigny, & Nowak, 2005) . While the current research demonstrates the importance of seasonal impacts on MVPA, unfortunately, Cycles 19 and 24 of the GSS-TU data suppress the month information, citing privacy concerns. Perhaps an alternative for Statistics Canada is to aggregate the month and date information into a new derived variable indicating season.
Conclusions
This research has shown that only around 40% of older Canadians meet the current guidelines for physical activity. These findings are both encouraging and cause for concern and underscore the need for positive policy interventions to improve rates of active living among seniors. Given that active aging and active living programs are increasingly important public health directions, especially in light of an aging population, information on behavioral patterns of seniors will become paramount for developing effective interventions. This study has demonstrated that time diary data provide a robust and underused data source for research on health-related behavior. When fused with objective measures of energy expenditure from the CPA they possess considerable potential for surveillance of national rates of active living and analysis of daily duration of aerobic activity. Time diary data capture a variety of sociodemographic attributes, but they also enable analysis of the timing of aerobic activity throughout the day or throughout the week, the social contact associated with various aerobic activities (e.g., alone, with family, with friends), and the location of aerobic activity (e.g., home, outdoors, other place). They allow improved understanding of the links between transport mobility and healthy activity and between exercise and social interaction. Indeed, time diary data have the potential to quantify and provide surveillance of the social interaction, mental stimulation, creative expression, and physical activity pillars to active aging described by McMinn (2009) .
